undergo preferential paternal silencing, while the epiHowever, chromosomal RNAs act in cis near their sites blast lineage giving rise to the embryo proper erases of synthesis, suggesting a novel mechanism of RNA the imprint. These cells subsequently count the number localization. Here we will focus on four unusual genes inof X chromosomes, randomly choose one to remain volved in dosage compensation which may act through active, and silence any others through the action of Xist. RNA products: Xist in mouse, the antisense Tsix gene Embryos can be created by nuclear transplantation that downregulates Xist, and roX1 and roX2 in flies. The which carry either two maternal or two paternal sets two mammalian genes may also reveal a link between of chromosomes. Such embryos die due to a host of RNA and imprinting.
How could an antisense RNA provide a cis-acting chromosomal imprint? Tsix transcription might result in nonfunctional dsRNA hybrids with Xist. However, although nascent Tsix transcripts can be detected by in situ hybridization, it is not known whether Tsix function requires Tsix RNA. For example, RNA polymerases traversing the chromatin in the antisense direction might somehow block sense Xist transcription. Alternatively, the Xist and Tsix promoters might compete for a limiting enhancer. What would happen to imprinting if the Tsix promoter were simply inverted to transcribe away from Xist?
For a number of years Xist RNA stood as the sole example of a noncoding RNA which seemed to spread over flanking chromatin from its site of synthesis to somehow affect chromosome structure. However, the recent discovery of the roX RNAs in flies provided a second example of this new class of RNAs and highlights intriguing mechanistic differences between flies and mammals. roX RNAs in Flies Dosage compensation in fruitflies clearly operates by a different mechanism from mammalian X inactivation. Female flies actively transcribe both X chromosomes at a basal rate. In contrast, males double that rate of transcription for most genes along the single X to synthesize the same amount of products as made in females. Six protein components have been identified which form a complex that mediates this male-specific hypertranscription. One protein, MOF, is a histone H4 acetyltransferase (Smith et transgene is moved to an autosome, the MSL/roX complex is sometimes found in a local region a few hundred kilobases on either side of the insertion site. The affected behaves as a paternally imprinted X regardless of which chromatin suffers ectopic histone H4 acetylation, sugparent donates it. Tsix expression is therefore the likely gesting that the autosomal genes which were never becis-acting imprinting factor that protects the maternal X from silencing.
fore targets of dosage compensation may now be hyper- 
transcribed (Kelley et al., 1999). We have proposed that
Beyond the X: Imprinting Alleles silenced via imprinting are not thought to be these unusual RNAs reach their targets by a poorly understood spreading mechanism that is largely indepenpackaged in densely compacted heterochromatin, but several imprinted genes have oppositely imprinted nondent of the sequence of the affected genes.
The MSL complex appears to initiate spreading at coding RNA partners nearby on the chromosome. Maternal expression of the Igf2r gene is reminiscent of the ‫53ف‬ chromatin entry sites scattered along the length of the X. These sites were first noticed as the probable Xist/Tsix locus in that imprinting is tied to antisense transcription on the paternal chromosome ( 
